US009424723B2

a2z United States Patent (10) Patent No.: US 9,424,723 B2
Dubarry (45) Date of Patent: Aug. 23,2016
(54) LUGGAGE BAG COMPRISING A (56) References Cited

GEOLOCATION MODULE ASSOCIATED
WITH A COMMUNICATION MODULE

(71) Applicant: Franck Albert Dubarry, Viroz (CH)
(72) Inventor: Franck Albert Dubarry, Viroz (CH)

*) Notice: Subject to any disclaimer, the term of this
] y
patent is extended or adjusted under 35
U.S.C. 154(b) by 434 days.

(21) Appl. No.: 13/826,977

(22) Filed: Mar. 14,2013
(65) Prior Publication Data
US 2014/0139334 Al May 22, 2014

Related U.S. Application Data
(60) Provisional application No. 61/757,676, filed on Jan.

28, 2013.
(30) Foreign Application Priority Data
Nov. 21,2012 (EP) et 12193714
(51) Imt.ClL
GO08B 1/08 (2006.01)
GO08B 13/24 (2006.01)
(Continued)
(52) US.CL
CPC ....cccee. GO08B 13/2462 (2013.01); A45C 5/03
(2013.01); A45C 13/18 (2013.01); GOLS 5/0018
(2013.01);
(Continued)

(58) Field of Classification Search

CPC .. A45C 13/18; A45C 15/00; A45C 2005/037,
A45C 5/03; GO1S 19/14; GO1S 5/0018;
GO6K 2017/0045; G06Q 10/08; GOSB 13/02;
GO8B 13/2462; G08B 13/1427; GOSB 21/24
USPC ... 340/5.61, 539.1, 539.13, 539.32, 568.7,
340/571, 572.1

See application file for complete search history.

U.S. PATENT DOCUMENTS

5,576,692 A * 11/1996 Tompkins et al. ............ 340/571
5,815,407 A 9/1998 Huffman et al.
(Continued)

FOREIGN PATENT DOCUMENTS

Jp 07073386 A 3/1995
WO 2008151438 A1  12/2008
(Continued)
OTHER PUBLICATIONS

Easy-2-Pick Wireless Luggage Pager System(http://www.naftaliinc.
com/easy2pick/94-wireless-luggage-pager.html), 2 pages, (accessed
Oct. 8, 2013).

(Continued)

Primary Examiner — Travis Hunnings
(74) Attorney, Agent, or Firm — The Webb Law Firm

(57) ABSTRACT

A luggage bag is disclosed which comprises electronic cir-
cuits comprising a geolocation module and a communication
module that are designed such that an information item relat-
ing to the position of the luggage bag may be remotely acces-
sible to a user, the communication module exhibiting a
switch-off device allowing its deactivation by the user inde-
pendently of the remainder of the electronic circuits. The
electronic circuits comprise a detection module, designed to
take measurements of at least one physical quantity and to
identify conditions corresponding to the landing of an air-
craft. They can also be programmed to operate in an aircraft
mode in which, after deactivation of the communication mod-
ule in response to an action of the user, the detection module
performs measurements staggered over time, the electronic
circuits being designed to automatically reactivate the com-
munication module subsequent to the identification of condi-
tions corresponding to the landing of an aircraft.

20 Claims, 7 Drawing Sheets

1



US 9,424,723 B2

Page 2
(51) Int.Cl. 2001/0052850 Al* 12/2001 Zimmerman .............. 340/572.1
GO8SB 13/02 (2006.01) 2002/0017989 Al 2/2002 TForster et al.
2004/0021572 A1* 2/2004 Schoenetal. ... 340/572.1
A45C I3/18 (2006.01) 2005/0222933 Al* 10/2005 Wesby ......cccccooveirrnrnnn. 705/36
GO1S 19/14 (2010.01) 2008/0158002 Al 7/2008 Parkinson et al.
GO1S 5/00 (2006.01) 2009/0061897 Al  3/2009 Hamilton et al.
G060 10/08 (2012.01) 2009/0315704 Al* 12/2009 Rosingetal. ........... 340/539.13
2010/0248662 Al* 9/2010 Sheynblat et al. ... 455/127.1
jgg%%O (3882'8}) 2011/0241874 Al* 10/2011 Ghisani ... . 340/539.32
( 01) 2013/0060514 Al*  3/2013 Burke ...ccoovvvconenn. 702/141
(52) US.CL 2013/0335193 Al* 12/2013 Hanson etal. .. .. 340/5.61
CPC ..o G01S 19/14 (2013.01); GO6Q 10/08 2014/0375422 A1* 12/2014 Huberetal. ... 340/5.61

(2013.01); GO8B 13/02 (2013.01); 445C 15/00
(2013.01); 445C 2005/037 (2013.01)

(56)

References Cited

U.S. PATENT DOCUMENTS

6,342,836
7,030,760
7,791,455
7,916,025
8,167,202
8,253,557
8,299,922

B2 *
Bl
Bl
B2 *
B2
B2
B2 *

1/2002
4/2006
9/2010
3/2011
5/2012
8/2012
10/2012

Zimmerman 340/571
Brown

MacLean, III et al.

Lockeretal. ... 340/572.1
Saperstein

Ani et al.

Ben-David .................

340/568.7

FOREIGN PATENT DOCUMENTS

WO 2010111399 Al 9/2010
WO 2012152745 Al 112012
OTHER PUBLICATIONS

GPS Luggage Locator (http://www.haltbakery.com/idea/GPS__
20Luggage_ 20Locator), 2 pages, (Apr. 15, 2006).

Trakdot Luggage, (http://www.trakdot.com/TrakDot/products.jsp),
1 page, (accessed Oct. 8, 2013).

* cited by examiner



U.S. Patent Aug. 23,2016 Sheet 1 of 7 US 9,424,723 B2

* Sma}ft Unit
]

¢

U

Fig. 1



U.S. Patent Aug. 23,2016 Sheet 2 of 7 US 9,424,723 B2

SMART UNIT L ko

Anigyna

L {GOMIGPRSY

e
Comimunication
bp Wndule
} W)
-~

Anterna ) ' : ‘ : Antenng

[ Ffemote Contral RE 7 | : i
Modlule (Blustoathy ™™ GPS orkie

Event ginrage » ”v_ﬁfjmﬁor gegnéor R

memary Kicroprocesser TR

e O SRR S »
_Accslsrometer

Temperature sensor | §

RN e

" Hanale position . 10
Detectors T

&

Controf Board i

. - ) Companiment .
b goening Detectors 1 36
Brake Contral g oo e T
} g Lock control ~e 34

[ERERINE

32

Fig. 2



U.S. Patent Aug. 23,2016 Sheet 3 of 7 US 9,424,723 B2

RF Tran mission activated | 4
Normal mode

_

¥
e TN T N

~User activates 6 ght moda ™

{\ inﬁncalasﬁght data 75“ i

o
RIS b

Measurs ang save
paramaters:
PressurelTemperaturef
Acceicrationfoestionf
GSM el 1D i
Transrnizsion of de B4
parameters foption}

Y

{ RF transmission deactivated }, 4

Flight mode

|

¥ ' |
s Period T (" RE Transmission ?
Y | Ty |
¥ ey 6D s - _ ,m{
Measure and save 1 <6
parameters:
Presstre/Temperature/ no
| Acceleration/Location .
Flight | o PN
Tulti-orite ien ™ res:s* ress sf<QP e 3
S b\j’»:i\uiii agé é{% r%er: :xii?} %,\ _ Pos-Pos. Rei<SD ,f“"""'
o1 e Ac:t%s{, aﬁa§§¢.ﬁ\
e 2l
L Final flight over p -
?;‘ \.\\":‘f"
RF Transmission activated SLﬁ
Normal Mode .
!
A}

Fig. 3



U.S. Patent Aug. 23,2016 Sheet 4 of 7 US 9,424,723 B2

Alttude

. Flane sftitude

P R

Cahin aliiude

P \-a--\wJ R .,; s § . ;-4‘"‘-‘:
U Y RS-
M >/
‘,2\\ During flight '
L/

Fig. 4



U.S. Patent Aug. 23,2016 Sheet 5 of 7 US 9,424,723 B2

i

f e Pressiurs maasure

Period T %e &y

—
e,

T N
%l =N e,

e . vy y £ “in,
oo s S Fress -Fress. Refrdeltal v,w.:ﬂ:‘\“
O T S
i e I
Rl NI

yes

: s~ Pressure messure
,,,,,,, b |
Rariod T i
s e GOCHRERE w“_"\‘,..m‘“““& ‘‘‘‘‘ ™ -“\:4.-\-\\_\\\“\\‘\\\’
%\Wwa?wﬁ;j::ﬁ Lasting pressure drop M"""*:’;::;v é:{
-‘“V\{\,‘N\\\;‘é»\‘ ‘*"‘J“\(_n -""‘\”’»"OV.‘--\

Bl N
e

% yes

Fake off confirmed i FETD 4TI
Take off time saved : a pe

]
1
H

?\.,.m.m\mmwmw.mwm@gy PF&SS( e IMmeasyre f,ﬁg‘.“w\.‘._.,‘.v\.\...\\,.\.._._._““... 6‘8

i —

N
asnsaanvdaascoanpnay

{F’ez‘icd T i )
LI

;

ST
e e,
e Peday,
Pt =

%;_M_______“ Fast and lasting pressure ™, Fo
no T increase sl

T, -

. \\4.,,“_’ o Y

R
A

S

# ves

I o Pregsure rmheasure
Period T ¥
T _m\\‘“’w“‘“- - - k‘u“"“\p\\\ ae
Defia Press <-deftaP e >
‘»""w_\«_‘“ “f“u‘,.-u"‘m V -

‘“‘Wf@»ﬂ“‘“"n

ioyes

¥
Fressure crifaria

End of fiight confirmed

Fig. 5

e £




U.S. Patent Aug. 23,2016 Sheet 6 of 7 US 9,424,723 B2

¥

r“w_-“-«---------»g&, Acceleration measue o

1 Perigd t‘i_l §
.....-.»....-_:é“__._ . = e R

o “‘ﬁcceiaratien:*s.ﬂ\h“‘”‘“—»-m-“}
o S lasting e

ht

.‘““("\'\\ s ;.\W"\""‘\‘“

yes %

Take off corfiemed ' =
Take off fime saved 4 Perind 11
Acceleratinn divection saved

T

s § Acceleralfion MEASUHE Micammsmmmsee:
{ A ,

Period 12 ¥ 84

«é e S AppElErAtion

m\;‘g- s \A'\“"\:\K‘\\_\\‘. ; { c m; 58 3 p s d } ) M‘\;-“"“"“‘ww.‘
“WM"“"’-AM\-.\,'.-,‘»- pa

o

f Directinn of gcceleration saved .
{6 ! Luggage orentation assessed | 7F Feriod TZ;
\ S

......... eaed

Acceieration measre hf—m——————d

—

v
Period Bl _‘

WL
P -

i . R
% e DecelerationeSA Tl 2%
no *\ tasting w\.,..w-""'"""""w. -

AT

yes |

A

e R Accelerstion rmeasure l

Bariod 11 | ¥

e T e

A e Stable acceleration e A
e, fasting .

o e e

- .

vor Y (
[ Acceleration criteria Fig. 6

£nd of fiight confinmed




U.S. Patent

Aug. 23, 2016

Sheet 7 of 7

¥

Lacation magsure

va.?-«-v.“n.w.-.\

Pericd 11 §

no o |

e,
- oo

|

!
!
?_

T SN,

1o o

- et uﬂ,v_‘«'\m'.r F@“‘w“ﬂ . N,
" Fos. change»$D \:'fj:;:«:-ﬁ__m.\v:j:; Speed=8Y e
N, _‘\,.«'r"“"- e et
e e N e

o, -
- el
SRS

yes

A TRk nn Eada -

e, L

y&sm %

Take off confirmed

B Take off ime saved

~&ei Pariod T1

US 9,424,723 B2

;

o
Period t1

B

s Location measure

.‘-.m'\“‘-“\* M
e N,

NG

e, -
e, o -~
N e, a"“).r

ves ¥

= B 4\\__"'\‘)
~ 0 Speeds3V T

e, e

f Spead chiteria

L End of fight confirmed

Fig. 7

3¢

ot



US 9,424,723 B2

1
LUGGAGE BAG COMPRISING A
GEOLOCATION MODULE ASSOCIATED
WITH A COMMUNICATION MODULE

TECHNICAL FIELD

The present invention relates to a luggage bag comprising
an envelope, defining a loading volume and bearing elec-
tronic circuits comprising in particular a geolocation module
and a communication module that are designed in such a way
that an information item relating to the position of the luggage
bag may be remotely accessible to a user. Furthermore, the
communication module comprises a switch-off device allow-
ing its deactivation by the user independently of the remain-
der of the electronic circuits.

PRIOR ART

Luggage bags bearing geolocation apparatuses have
already been disclosed in the prior art. Indeed, it may be
desired to track the position of a luggage bag over time for
diverse reasons.

By way of example, patent application US 2008/0158002
describes the use of a geolocation apparatus, associated with
a communication module, in particular to track the position of
a pack intended to contain money.

Moreover, it is also known to place autonomous location
apparatuses in luggage bags to track the movements thereof.

Another motivation for ensuring tracking of a luggage bag
is the risk of theft or loss during journeys, in particular by
aircraft.

Now, aircraft journeys pose specific constraints, in particu-
lar in terms of communication with electronic apparatuses.
Indeed, electronic apparatuses, generally, must be powered
down during the takeoff and during the landing of an aircraft
to avoid disturbing the navigation instruments. Furthermore,
apparatuses liable to emit electromagnetic waves must be
powered down throughout the duration of flights.

Electronic apparatuses have thus been developed which
implement a method for detecting aircraft takeoff or landing
so as to automatically power down the apparatus when a
takeoff or a landing is identified. Such a method makes it
possible to automatically power down the apparatus when its
user forgets to do so manually. An apparatus of this type is for
example described in patent U.S. Pat. No. 5,815,407, which
relates to an electronic book having a wireless communica-
tion module liable to disturb the navigation instruments of an
aircraft.

After its automatic power-down, this electronic book must
be powered up again by the user, either during the flight or
after the landing of the aircraft.

In the case of a hand luggage bag, such a method is not
suitable. Indeed, if the luggage bag is lost or stolen while the
user has forgotten to power his geolocation apparatus up
again after the landing of the aircraft, the geolocation appa-
ratus is useless and does not allow the user to retrieve his
luggage bag.

Moreover, a significant number of luggage bags trans-
ported in the holds of aircraft are lost by their owners each
year. Now, the prior art solution mentioned hereinabove is
quite simply insufficient, given that the user cannot access his
luggage bag as soon as the aircraft has landed in order to
reactivate his geolocation apparatus. Therefore, if the luggage
bag is diverted during transit before takeoff or after landing,
while the geolocation apparatus is powered down, the user
does not have any means of locating it.
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2

Furthermore, it will be noted that in the case of a malfunc-
tion of an electronic apparatus implementing a method for
identifying an aircraft takeoff, with the aim of deactivating
itself automatically, it may happen that the deactivation is not
performed correctly, which could pose big safety problems,
on account of the possible disturbances that could be caused
to the navigation instruments by the apparatus.

DISCLOSURE OF THE INVENTION

A main aim of the present invention is to alleviate the
drawbacks of the geolocation apparatuses for luggage bags
known from the prior art, by proposing a luggage bag fur-
nished with such an apparatus whose operation is more
secure, while guaranteeing a high level of safety with refer-
ence to the operation of the navigation instruments of an
aircraft.

For this purpose, the present invention relates more par-
ticularly to a luggage bag of the type mentioned above, char-
acterized

by the fact that the electronic circuits furthermore comprise

a detection module, designed to take measurements of at
least one physical quantity and to identify conditions
corresponding to the landing of an aircraft on the basis of
these measurements, and

by the fact that the electronic circuits can be programmed,

prior to transport of the luggage bag by aircraft, to oper-
ate in an aircraft mode in which, after deactivation of the
communication module in response to a predefined
action of the user on the electronic circuits, the detection
module performs measurements staggered over time,
the electronic circuits also being designed to automati-
cally reactivate the communication module subsequent
to the identification of conditions corresponding to the
landing of an aircraft on the basis of these measure-
ments.

By virtue of these characteristics, the position of the lug-
gage bag according to the invention can be tracked in a secure
manner by its owner, given that he decides the moment at
which he deactivates his communication module, by action
on the independent switch-off device thereof, the geolocation
module remaining active, as does the detection module. The
latter takes measurements to identify the landing of the air-
craft and thus allow automatic reactivation of the communi-
cation module without requiring the user’s intervention.
Therefore, even if the luggage bag is diverted from its desti-
nation during transit, its owner will have access to an infor-
mation item relating to its position.

Preferably, the electronic circuits comprise at least one
input, to allow the user to transmit data to them, as well as a
storage memory, intended to store information items relating
in particular to the dates and times of takeoft of one or more
scheduled flights. Furthermore, the user can also input the
places of departure and arrival of these flights. The electronic
circuits are then designed to deactivate the communication
module by action on its own switch-off device at an instant t1
preceding the takeoff time of the next scheduled flight by a
predefined duration Atl.

Moreover, the detection module is advantageously
designed to identify conditions corresponding to the takeoff
of an aircraft, in the aircraft mode, by performing measure-
ments staggered over time, after the instant t1. The electronic
circuits are then designed to momentarily reactivate the com-
munication module if; after a predefined duration At2 follow-
ing the envisaged takeoff time for the next scheduled flight, no
takeoff has been identified on the basis of the measurements
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performed by the detection module, so as to render acces-
sible, to a remote user, an information item relating to the
position of the luggage bag.

In an advantageous manner, provision may be made fur-
thermore for the electronic circuits to be designed to momen-
tarily reactivate the communication module periodically,
after expiry of the predefined duration At2 and until a takeoff
is identified, so as to render periodically accessible, to a
remote user, an information item relating to the position of the
luggage bag.

By virtue of these additional characteristics, the luggage
bag according to the invention exhibits an optimal safety
level. Indeed, they also make it possible to ensure tracking of
the position of the luggage bag if the latter were to be diverted
from its destination before the takeoff of the aircraft.

According to a preferred embodiment, the electronic cir-
cuits are furthermore designed to place the detection module
in a standby mode after identification of a takeoff and until an
instant t3 preceding by a predefined duration At3 the envis-
aged time, such as stored in the storage memory, for the
following landing, on the basis of which the electronic cir-
cuits release the detection module from its standby mode so
that the latter performs measurements making it possible to
identify conditions corresponding to the landing of the air-
craft.

By virtue of these additional characteristics, the autonomy
of tracking of the luggage bag according to the invention can
be increased, by optimizing its energy consumption.

The autonomy can further be improved if provision is made
moreover for the electronic circuits to be designed to store the
value of the instant t2 at which a takeoff is identified, in the
storage memory, and to calculate the difference between the
instant t2 and the expected value for the instant of takeoff,
such as stored by a user in the storage memory, and to perform
an estimation of'a modified time for the landing of the aircraft,
with reference to the landing time such as stored by the user
in the storage memory.

Thus, the electronic circuits are advantageously designed
to adapt the instant t3 of exit from the standby mode of the
detection module by taking into account the estimation of a
modified time for the landing of the aircraft.

Moreover, generally, the detection module is preferably
furnished with at least one sensor or with a combination of
sensors taken from the group comprising a pressure sensor, an
accelerometer, a satellite-based position sensor, a tempera-
ture sensor.

Moreover, in an advantageous manner, the luggage bag can
comprise a break-in detection system, the electronic circuits
being designed in such a way that an information item relating
to a break-in or attempted break-in of the luggage bag may be
remotely accessible to a user, either right from the detection
of the break-in or the attempted break-in if the electronic
circuits are in a mode of operation other than the aircraft
mode, or right from reactivation of the communication mod-
ule if the break-in or the attempted break-in occurs while the
electronic circuits are in aircraft mode.

Generally, the communication module is able to transmit
messages via a telephone network of GSM type. In particular,
it can advantageously emit a message destined for a pre-
defined number subsequent to a break-in or attempted break-
in.

Moreover, the luggage bag preferably comprises a support
linked in a removable manner to the envelope and carrying the
assembly of the electronic circuits as well as an electrical
energy source intended to ensure the operation of the elec-
tronic circuits, the link between the support and the envelope
being locked by an electronic key.
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The invention also relates to a method for tracking an
aircraft flight for a luggage bag of the type which has just been
described, comprising in particular the steps:

a) inputting data relating to at least one scheduled aircraft

flight so as to store them in the storage memory,

b) deactivating the communication module, by actionon its

own switch-off device, prior to the scheduled flight,

¢) placing the electronic circuits in an aircraft mode in

which the detection module performs measurements
staggered over time with the aim of identifying condi-
tions corresponding to the landing of an aircraft on the
basis of the measurements performed, and

d) automatically reactivating the communication module

subsequent to the identification of conditions corre-
sponding to the landing of an aircraft on the basis of the
measurements performed.

The method according to the invention can comprise addi-
tional steps in variant embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

Other characteristics and advantages of the present inven-
tion will be more clearly apparent on reading the detailed
description of a preferred embodiment which follows, given
with reference to the appended drawings afforded by way of
nonlimiting examples and in which:

FIG. 1 represents a simplified general view of a luggage
bag according to a preferred embodiment of the present
invention;

FIG. 2 represents a chart illustrating the structure of a
construction detail ofthe luggage bag according to a preferred
embodiment of the present invention;

FIG. 3 represents a block diagram illustrating a first aspect
of the operation of the luggage bag according to a preferred
embodiment of the present invention;

FIG. 4 represents a chart illustrating the behaviour of the
pressure prevailing in the cabin of an aircraft throughout a
flight and as a function of the aircraft’s flight phases;

FIG. 5 represents a block diagram illustrating a second
aspect of the operation of the luggage bag according to a
preferred embodiment of the present invention;

FIG. 6 represents a block diagram illustrating a third aspect
of the operation of the luggage bag according to a preferred
embodiment of the present invention, and

FIG. 7 represents a block diagram illustrating a fourth
aspect of the operation of the luggage bag according to a
preferred embodiment of the present invention.

EMBODIMENT(S) OF THE INVENTION

FIG. 1 represents a simplified general view of a luggage
bag according to a preferred embodiment of the present
invention, the luggage bag exhibiting here the form of a
suitcase 1, by way of nonlimiting illustration.

The suitcase 1 comprises an envelope 2 which may be
flexible or, preferably, rigid. The envelope 2 defines an inter-
nal loading volume.

In an advantageous manner, the suitcase 1 is furnished with
wheels 4 as well as with a first handle 6 enabling it to be
carried and with a second handle 8 enabling it to be rolled
along by means of its wheels. The structure illustrated and
described for the suitcase 1 is of course purely illustrative and
nonlimiting. The person skilled in the art will be able to
produce it in any other known way suited to the implementa-
tion of the present invention.

Moreover, the suitcase 1 comprises electronic circuits
intended to ensure several functions which will be described
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further on. In an advantageous manner, the assembly of these
circuits is grouped together on a support which will be called
a Smart Unit 10 hereinafter in the text.

FIG. 2 represents a chart illustrating the structure of the
Smart Unit 10 according to a preferred embodiment of the
present invention.

The Smart Unit 10 is preferably integrated into the enve-
lope 2 in a removable manner, by being locked by means of a
mechanical, or preferably electronic, key. Thus, only the
owner of the suitcase 1 can extract the Smart Unit 10 from the
envelope 2, in particular if he uses the suitcase 1 as hand
luggage bag and if he has to pass through an airport security
gantry. He can then remove it from the envelope so as to pass
it through the X-ray scanner in a tray, in the manner of a laptop
computer.

The Smart Unit 10 advantageously comprises an assembly
of electronic circuits, managed by a microprocessor 20 and
comprising in particular a geolocation module 22, a commu-
nication module 24, a detection module 26 and a storage
memory 28 whose operation will be detailed further on, as
well as a battery 30, intended to power the assembly of the
electronic circuits and a monitor panel (numerical reference
12 in FIG. 1).

Furthermore, in accordance with a preferred variant
embodiment of the suitcase 1, the latter can be furnished with
brakes 32 acting on the wheels 4, with position detectors 34
for the handles, with detectors 36 of opening of the compart-
ments of the suitcase, and with monitors 38 for the locks, all
these elements being connected to the microprocessor 20.
The latter elements together define a module for detecting a
break-in or an attempted break-in.

Moreover, antennas 40 are envisaged to ensure wireless
transmission between the various communicating modules of
the Smart Unit 10 and remote senders or receivers.

The geolocation module 22 can be of any known type, for
example it can comprise a receiver of GPS type, and the
person skilled in the art will not encounter any particular
difficulty in choosing one from among the models available
on the market as a function of his needs. Preferably, the
geolocation module 22 makes it possible to measure the geo-
graphical coordinates as well as the speed and the altitude.

The communication module 24 preferably comprises, but
in a nonlimiting manner, an RF (radiofrequency) transmis-
sion module of GSM/GPRS type, that is to say it is capable of
exchanging data via the standard telephone network. Of
course, a transmission module for the Iridium network, for
example, is conceivable but less advantageous from the point
of view of communication costs.

The communication module 24 allows the microprocessor
20 to send data to a remote server and/or to a telephone of the
owner of the suitcase 1, for example by sending SMSs (“Short
Message Service”). It also allows the microprocessor to
receive notifications and/or commands by way of SMS or of
voice messages.

Furthermore, the communication module can also connect
to a remote centralized server so as to undertake the exchange
of information items in the form of data.

It will be noted that the commands can be location requests
or other types of commands making it possible for example to
monitor the luggage bag, such as the freeing up of one or more
compartments, the changing of access codes or any other
command affecting the mode of operation of the luggage bag.

In an advantageous manner, the communication module
also comprises circuits making it possible to exchange data at
short range, by way of the Wi-Fi and/or Bluetooth standards.

These processors allow the luggage bag to exchange infor-
mation items with an optional remote control (numerical
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6

reference 14 in FIG. 1) or else with a telephone compatible
with the Wi-Fi and/or Bluetooth standards, or indeed with a
computer.

By virtue of these characteristics, it is possible for the user
to input data to be stored in memory or else to monitor in
particular the openings of his suitcase or the codes making it
possible to lock them.

The monitor panel 12 and the communication module 24
define inputs making it possible to transmit information items
or commands to the microprocessor 20.

In particular, it is possible for the owner of the suitcase 1 to
transmit to the microprocessor 20 information items relating
in particular to the dates and times of takeoft of one or more
scheduled flights, these information items then being stored
in the storage memory 28. The envisaged times for the cor-
responding landings can also be stored in the storage memory
28.

The detection module 26 comprises at least one sensor,
preferably an assembly of sensors, for measuring the pres-
sure, the temperature and the acceleration.

For reasons of optimizing energy consumption, the micro-
processor can activate or deactivate each of the sensors indi-
vidually, as a function of configuration parameters (at the
user’s request or as a function of predefined modes of opera-
tion of the electronic circuits).

It will be noted at this juncture that the environmental
sensors of the detection module 26, the geolocation module
22 and the microprocessor 20 do not produce any emission
liable to disturb the navigation instruments of an aircraft.
Only the emission functions of the communication module
24, including short-range, have to be deactivated during an
aircraft flight since they are liable to disturb the navigation
instruments. Therefore, the present invention makes provi-
sion to furnish the communication module 24 with its own
switch-off device. Thus, the communication module alone
can be deactivated while the other electronic circuits remain
operational, in an aircraft mode.

FIG. 3 represents a block diagram illustrating the operation
of'the electronic circuits according to a preferred embodiment
of'the present invention, in particular how the operation of the
communication module is managed as a function of the
parameters relating to an aircraft flight.

The first block 42 corresponds to the operation of the
electronic circuits in a normal mode, that is to say with the
communication module 24 activated.

An information item relating to the position of the suitcase
1, in particular, is accessible remotely to its owner, either by
being transmitted periodically to a central server, or in
response to a request addressed to the microprocessor by the
owner, from a telephone or a computer.

Moreover, in the block 44, the owner of the suitcase 1 can
input information items relating to one or more scheduled
aircraft flights, including information items relating to pos-
sible stopovers, which it will then be possible to consider to be
several successive flights for the needs of the algorithm
implemented in the operation of the electronic circuits. Pro-
vision may be made for this inputting to be carried out by way
of the monitor panel 12 assuming that the latter possesses
suitable input means (buttons and/or touchscreen), but it can
be carried out, supplementarily or alternatively, from a tele-
phone or a computer connected to the suitcase either by the
telephone network, or by short-range wireless connections,
that is to say WiFi or Bluetooth.

Shortly before the envisaged time for the next scheduled
flight, at an instant t1 preceding the envisaged time for the
takeoff of the next scheduled flight by a predefined duration
Atl, for example an hour, the values of various environmental
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quantities, namely the pressure, the temperature, the accel-
eration, the position and the identification of the GSM cell,
are measured by the detection module 26, in the block 46,
before being recorded in the guise of reference values in the
storage memory 28.

These reference values can optionally be transmitted to a
remote central server, in accordance with configuration of the
global system.

The microprocessor then instructs the switch-off device
belonging to the communication module 24 so as to deacti-
vate the latter, in the block 48, thus deactivating all the trans-
mission sources, this amounting to placing the electronic
circuits in the aircraft mode.

After the instant t1, optionally subsequent to a certain
predefined lag T, time-staggered measurements of the envi-
ronmental parameters are performed by the detection module
26, preferably periodically, in the block 50.

Alternatively, provision may also be made for the elec-
tronic circuits to be placed in aircraft mode directly by the
user, for example when he finishes inputting the scheduled
flights or else subsequently, by an action on the monitor panel
12 or indeed by transmitting a suitable command via the
communication module 24.

A multicriterion decision algorithm 52, composed of sev-
eral combined algorithms, each of which is applied to one of
the physical quantities forming the subject of measurements,
is applied to the results of these measurements to identify a
takeoff of the aircraft. These various algorithms will be set
forth in greater detail in conjunction with the detailed descrip-
tion of the following figures.

The measurements performed are compared with the ref-
erence measurements stored in the memory 28. Threshold
values of variation of the physical quantities measured are
also stored in the memory 28, so as to define criteria making
it possible to identify a takeoff or a landing.

If after a predefined duration At2, none of the measured
physical quantities has undergone a variation greater than the
corresponding threshold value, in accordance with the indi-
cations of the block 54, the microprocessor 20 momentarily
reactivates the communication module 24 so as to transmit at
least the position of the luggage bag to a remote server or to
the telephone of the owner of the luggage bag, before deac-
tivating it again, as illustrated in the block 56.

This operation is repeated periodically for as long as a
takeoff is not identified on the basis of the measurements
performed by the detection module 26.

If at least one of the physical quantities measured exhibits
a variation greater than the corresponding threshold value, the
detection module continues its periodic measurements to
confirm the identification of a takeoff, without the communi-
cation module 24 being reactivated.

Once takeoff has been identified, the detection module 26
continues to take periodic measurements during the flight to
identify the landing of the aircraft (block 50). According to a
preferred alternative embodiment, the detection module 26 is
placed on standby during the largest part of the flight so as to
optimize the autonomy of the battery 30. The microprocessor
preferably reactivates the detection module 26 so that the
latter resumes its periodic measurements at an instant t3,
preceding by a predefined duration At3 the envisaged time for
the following landing such as stored in the storage memory
28.

Provision may be made for the electronic circuits to apply
a correction factor to the value of the instant t3 to estimate a
modified value thereof as a function of the instant t2 at which
takeoff actually takes place, when the instant t2 is very far
from the expected value, such as stored in the storage memory
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28. The person skilled in the art will not encounter any par-
ticular difficulty in defining an algorithm for correcting this
value t3 as a function of his own needs.

When landing is identified, on the basis of a multicriterion
decision algorithm similar to that implemented to identify
takeoff, the microprocessor 20 reactivates the communica-
tion module 24, the electronic circuits thus exiting the aircraft
mode to resume a normal mode of operation, such as
described above and illustrated in the block 58.

Various types of algorithms able to allow the identification
of an aircraft takeoff or landing will now be described, in a
nonlimiting illustrative manner.

FIG. 4 represents a schematic chart illustrating the behav-
iour of the pressure prevailing in the cabin of an aircraft
throughout a flight and as a function of the flight altitude of
the aircraft. The pressure is expressed in terms of altitude
equivalent in FIG. 4 to facilitate understanding.

During a flight, the cabin of an aircraft and its holds are
pressurized so as to guarantee passenger comfort.

The altitude at which an aircraft flies is illustrated by the
curve 60 in FIG. 4.

The curve 60 exhibits six successive portions tagged by the
encircled digits ranging from 1 to 6, and corresponding to the
following situations:

1/the aircraft is on the ground;

2/the aircraft is still on the ground and then takes off;

3/the aircraft is in the ascent phase;

4/the aircraft is at its cruising altitude;

5/the aircraft is in the descent phase, and

6/the aircraft is on the ground.

The curve 62 illustrates in a schematic manner the corre-
sponding behaviour of the pressure in the cabin and the holds
of the aircraft during the six phases which have just been
enumerated.

Before takeoft, the internal pressure is equal to the pressure
on the ground.

Shortly before takeoff, the cabin pressure is raised slightly.
This increase in cabin pressure is illustrated by portion 2 of
curve 62 as a decrease in altitude.

During the aircraft’s ascent phase, the pressure decreases
regularly but rapidly in the cabin, stepwise, until it reaches a
cruising pressure. This pressure decrease is illustrated by
portion 4 of curve 62 by an increase in altitude. At the cruising
altitude of the aircraft, the internal pressure remains constant,
while remaining greater than a minimum threshold corre-
sponding to an altitude of the order of 2400 meters.

During the aircraft’s descent, the internal pressure
increases regularly but rapidly until it reaches a level slightly
greater than that of the pressure on the ground. This pressure
increase and greater level are illustrated by portion 5 of curve
60 by a decrease in altitude.

Afterlanding, the internal and external pressures are equal-
ized.

On the basis of these explanations, itis possible to define an
algorithm for identifying a takeoff and/or a landing of an
aircraft, on the basis of results of measurements of the pres-
sure in the cabin or in the holds of the aircraft.

An example of such an algorithm is schematically illus-
trated in FIG. 5, in the form of a block diagram, in a nonlim-
iting manner.

As mentioned above, shortly before the envisaged time for
the next takeoff, the detection module 26 begins to perform
periodic measurements of various physical quantities, in par-
ticular the pressure.
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FIG. 5 illustrates, at 64, the fact that the detection module
26 performs a first loop of periodic measurements as long as
the pressure does not decrease beyond a certain predefined
threshold.

When a fast and prolonged decrease in the pressure is
measured, at 66, the characteristics of a takeoff are identified
and takeoft is confirmed. The time of takeoff is furthermore
stored in the storage memory 28.

The detection module is thereafter advantageously placed
in a standby mode in which it takes measurements with a
reduced period, or indeed in which it no longer takes mea-
surements. It is reactivated, at 68, to take measurements at a
higher period after a lag T1, corresponding to an instant t3
preceding by a predefined duration At3 the envisaged time for
the following landing, with the aim of identifying the condi-
tions corresponding to the landing.

After having identified a phase of increase in pressure due
to the descent, at 70, the detection module 26 examines
whether said pressure rises slightly thereafter, at 72, so as to
validate the identification of the landing, in accordance with
portion 6 of the curve 62 in FIG. 4.

The landing of an aircraft can consequently be identified by
virtue of an algorithm of this type, based on pressure mea-
surements.

FIG. 6 illustrates, in block diagram form, the implementa-
tion of an algorithm based on measurements of accelerations,
as an alternative or, preferably as a supplement, to the algo-
rithm which has just been described.

The takeoff of an aircraft is characterized by a horizontal
acceleration combined with a vertical acceleration. These
accelerations are maintained until the aircraft reaches its
cruising speed.

Before takeoff, when the luggage bag is stored in the hold
or the cabin, its acceleration is zero for a certain time, thereby
making it possible to calibrate the accelerometer on its three
measurement axes.

In the takeoft search phase, the detection module 26 mea-
sures the acceleration periodically, at 80.

During rollout of the aircraft, the measured acceleration is
variable with vibrations due to the movements of the craftand
to the vibrations of the engines.

During takeoft, the acceleration is high and makes it pos-
sible to determine the orientation of the luggage bag with
respect to the front and to the rear of the aircraft. When this
high acceleration is detected for a certain duration (charac-
teristic of the takeoff acceleration of an aircraft), takeoff is
confirmed, at 82.

The time of takeoff is determined and recorded in the
storage memory 28. A probable arrival time is estimated as a
function of the actual takeoff time, and of the takeoff and
landing times such as input by the user into the storage
memory 28 before the flight. This estimated arrival time is
compared with other arrival time values estimated on the
basis of the measurements performed by the other sensors of
the detection module 26.

A few values of the acceleration may optionally be mea-
sured during the flight, at 84, to verify that the aircraft is still
at constant cruising speed and to confirm the orientation of the
luggage bag, at 86. Preferably, the accelerometer can be
placed in standby mode for the remainder of the flight, sub-
stantially until the instant t3 defined above, at which instant it
is reactivated to detect the landing of the aircraft.

During the descent phase, a deceleration with vertical and
horizontal components is detected, at 88.

Upon arrival at the unloading point, the acceleration is
stabilized and then becomes zero, at 90, while awaiting
unloading. The microprocessor can then validate the identi-
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fication of the landing on the basis of the acceleration mea-
surements performed by the detection module 26.

FIG. 7 illustrates, in block diagram form, the implementa-
tion of a third algorithm based on position measurements by
geolocation receiver of GPS type, as an alternative or, pref-
erably as a supplement, to the algorithms already described.
The speed can also be determined on the basis of the position
measurements.

In contradistinction to the other physical quantities, the
position measured by GPS may not be determined if the
satellite signals reception conditions are not adequate. Hence,
in the case of poor reception, the implementation of this
additional algorithm may not be performed.

Before the flight, the user inputs the path ofthe flight that he
is planning, thereby making it possible to determine the loca-
tion of the departure point of the flight.

Slightly before takeoff, the microprocessor determines the
speed of the luggage bag by virtue of the position measure-
ments, at 92. Indeed, the takeoff of the aircraft is character-
ized by a high speed and the determination of such a speed
makes it possible to identify the instant of takeoff. The actual
time of takeoff is recorded in the storage memory 28, at 94,
and an arrival time is estimated, as described above.

Ifthe information item relating to the speed is not available
before takeoff or during the flight, a subsequent information
item relating to location makes it possible, as soon as it is
available, to calculate a distance with reference to the depar-
ture point and may optionally suffice to confirm that takeoff
has indeed occurred. The arrival time can also be estimated on
the basis of this measurement.

The subsequent detection of a value of the speed of less
than a certain predefined threshold, at 96, makes it possible at
any moment to confirm that landing has indeed occurred.

Comparison of the position of the luggage bag after land-
ing with the expected position such as stored in memory
makes it possible to verify that the luggage bag is indeed
situated at the place envisaged and, if appropriate, to generate
an alert for the attention of the owner if such is not the case.
Once landing has been identified, the microprocessor reacti-
vates the communication module 24 and the alert can be
transmitted to a remote central server and/or to the telephone
of'the owner of the luggage bag.

Thus, the combination of the measurements performed by
the various types of sensors of the detection module 26 makes
it possible to confirm the various stages of the journey by
independent schemes and guarantees great reliability of the
tracking of the luggage bag according to the present inven-
tion. Furthermore, the joint use of these distinct criteria makes
it possible to guarantee that exit from the aircraft mode ofthe
communication module 24 can only happen if the luggage
bag is actually on the ground and there is no risk of disturbing
the navigation instruments of the aircraft.

In a similar manner, if a break-in or an attempted break-in
is detected by one of the detectors 36 or 38 while the elec-
tronic circuits are in aircraft mode, an alert is generated but is
not sent to a remote central server or to the owner of the
luggage bag until after reactivation of the communication
module 24.

The preceding description endeavours to describe a par-
ticular embodiment by way of nonlimiting illustration and the
invention is not limited to the implementation of certain par-
ticular characteristics which have just been described, such as
for example the form and the structure of the luggage bag
such as is illustrated and described or else the aspects of its
configuration which relate to elements not having any direct
impact on the method for locating the luggage bag and the
management of the aircraft mode.
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The person skilled in the art will not encounter any par-
ticular difficulty in adapting the content of the present disclo-
sure to his own needs and implementing a luggage bag which
only partly meets the characteristics mentioned in the present
patent application, having a geolocation module associated
with a communication module, the latter being placed in
aircraft mode before the takeoff of an aircraft, independently
of the other electronic circuits and on the basis of user input,
and then reactivated after identification of the landing of the
aircraft, on the basis of measurements performed by a detec-
tion module.

What is claimed is:

1. A luggage bag comprising an envelope, defining a load-
ing volume and bearing electronic circuits comprising in
particular a geolocation module and a communication mod-
ule that are designed in such a way that an information item
relating to the position of the luggage bag may be remotely
accessible to a user, said communication module comprising
a switch-off device allowing its deactivation by the user inde-
pendently of the remainder of said electronic circuits,
wherein

said electronic circuits furthermore comprise a detection

module, designed to take measurements of at least one
physical quantity and to identify conditions correspond-
ing to the landing of an aircraft on the basis of the
measurements,

said electronic circuits are capable of functioning in an

aircraft mode, which mode can exclusively be activated:

in response to a suitable action of the user on said elec-
tronic circuits, or

as a result of a suitable programming of said electronic
circuits by the user prior to transport of the luggage
bag by aircraft, based on at least one expected takeoff
time,

said electronic circuits being designed to deactivate said

communication module in said aircraft mode and to
control said detection module so that it performs the
measurements staggered over time, said electronic cir-
cuits also being designed to automatically reactivate said
communication module subsequent to the identification
of conditions corresponding to the landing of an aircraft
on the basis of said measurements.

2. The luggage bag of claim 1, wherein said electronic
circuits comprise at least one input, to allow a user to transmit
data to them, as well as a storage memory, intended to store
information items relating in particular to the dates and times
of takeoff of one or more scheduled flights, and said elec-
tronic circuits are designed to deactivate said communication
module by action on its switch-off device at an instant t1
preceding the takeoff time of the next scheduled flight by a
predefined duration Atl.

3. The luggage bag of claim 2, wherein said detection
module is also designed to identify conditions corresponding
to the takeoff of an aircraft, at an instant t2, in said aircraft
mode, by performing measurements staggered over time,
after said instant t1, said electronic circuits being designed to
momentarily reactivate said communication module if, after a
predefined duration At2 following the envisaged takeoft time
for the next scheduled flight, no takeoff has been identified on
the basis of the measurements performed by said detection
module, so as to render accessible, to a remote user, an infor-
mation item relating to the position of the luggage bag.

4. The luggage bag of claim 3, wherein said electronic
circuits are designed to momentarily reactivate said commu-
nication module periodically, after expiry of said duration At2
and until a takeoff is identified, so as to render periodically
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accessible, to a remote user, an information item relating to
the position of the luggage bag.

5. The luggage bag of claim 3, wherein said storage
memory is also intended to store information items relating to
the dates and times of landing of one or more scheduled
flights, and said electronic circuits are designed to place said
detection module in a standby mode after identification of a
takeoff and until an instant t3 preceding by a predefined
duration At3 the envisaged time, such as stored in said storage
memory, for the following landing, on the basis of which said
electronic circuits release said detection module from its
standby mode so that the latter performs measurements mak-
ing it possible to identify conditions corresponding to the
landing of the aircraft.

6. The luggage bag of claim 4, wherein said storage
memory is also intended to store information items relating to
the dates and times of landing of one or more scheduled
flights, and said electronic circuits are designed to place said
detection module in a standby mode after identification of a
takeoff and until an instant t3 preceding by a predefined
duration At3 the envisaged time, such as stored in said storage
memory, for the following landing, on the basis of which said
electronic circuits release said detection module from its
standby mode so that the latter performs measurements mak-
ing it possible to identify conditions corresponding to the
landing of the aircraft.

7. The luggage bag of claim 3, wherein said electronic
circuits are designed to store the value of the instant t2 at
which a takeoff is identified, in said storage memory, and to
calculate the difference between said instant t2 and the
expected value such as stored by a user in said storage
memory, and to perform an estimation of a modified time for
the landing of the aircraft, with reference to the landing time
such as stored by the user in said storage memory.

8. The luggage bag of claim 4, wherein said electronic
circuits are designed to store the value of the instant t2 at
which a takeoff is identified, in said storage memory, and to
calculate the difference between said instant t2 and the
expected value such as stored by a user in said storage
memory, and to perform an estimation of a modified time for
the landing of the aircraft, with reference to the landing time
such as stored by the user in said storage memory.

9. The luggage bag of claim 6, wherein said electronic
circuits are designed to store the value of the instant t2 at
which a takeoff is identified, in said storage memory, and to
calculate the difference between said instant t2 and the
expected value such as stored by a user in said storage
memory, and to perform an estimation of a modified time for
the landing of the aircraft, with reference to the landing time
such as stored by the user in said storage memory.

10. The luggage bag of claim 6, wherein said electronic
circuits are designed to adapt said instant t3 of exit from the
standby mode of'said detection module by taking into account
said estimation of a modified time for the landing of the
aircraft.

11. The luggage bag of claim 10, wherein said detection
module is furnished with at least one sensor or with a com-
bination of sensors taken from the group comprising a pres-
sure sensor, an accelerometer, a satellite-based position sen-
sor, a temperature sensor.

12. The luggage bag of claim 1, furthermore comprising a
break-in detection system, said electronic circuits being
designed in such a way that an information item relating to a
break-in or attempted break-in of the luggage bag may be
remotely accessible to a user, either right from the detection
of the break-in or the attempted break-in if said electronic
circuits are in a mode of operation other than said aircraft
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mode, or right from reactivation of said communication mod-
ule if the break-in or the attempted break-in occurs while said
electronic circuits are in aircraft mode.

13. The luggage bag of claim 1, wherein said communica-
tion module is able to transmit messages via a telephone
network of GSM type.

14. The luggage bag of claim 12, wherein said communi-
cation module is able to transmit messages via a telephone
network of GSM type, said electronic circuits further being
designed so that said communication module emits a message
destined for a predefined number subsequent to a break-in or
attempted break-in.

15. The luggage bag of claim 1, comprising a support
linked in a removable manner to the said envelope and carry-
ing the assembly of said electronic circuits as well as an
electrical energy source intended to ensure the operation of
said electronic circuits, the link between said support and said
envelope being locked by an electronic key.

16. The luggage bag of claim 6, comprising a support
linked in a removable manner to the said envelope and carry-
ing the assembly of said electronic circuits as well as an
electrical energy source intended to ensure the operation of
said electronic circuits, the link between said support and said
envelope being locked by an electronic key.

17. A method for tracking an aircraft flight for a luggage
bag comprising an envelope, defining a loading volume and
bearing electronic circuits comprising in particular a geolo-
cation module and a communication module that are
designed in such a way that an information item relating to the
position of the luggage bag may be remotely accessible to a
user, said communication module exhibiting a switch-off
device allowing its deactivation by the user independently of
the remainder of said electronic circuits, said electronic cir-
cuits furthermore comprising a detection module, designed to
take measurements of at least one physical quantity and to
identify conditions corresponding to the landing of an aircraft
on the basis of these measurements, as well as at least one
input, to allow a user to transmit data to them, and a storage
memory, intended to store information items relating in par-
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ticular to the dates and times of takeoff of one or more sched-
uled flights, the method comprising the steps:
a) deactivating said communication module, by action on
said switch-off device, prior to a scheduled flight,
b) placing said electronic circuits in an aircraft mode in
which said detection module performs measurements
staggered over time with the aim of identifying condi-
tions corresponding to the landing of an aircraft on the
basis of said measurements, wherein the aircraft mode is
exclusively activated:
in response to a suitable action of the user on said elec-
tronic circuits, or

as a result of a suitable programming of said electronic
circuits by the user prior to transport of the luggage
bag by aircraft, based on at least one expected takeoff
time, and

¢) automatically reactivating said communication module
subsequent to the identification of conditions corre-
sponding to the landing of an aircraft on the basis of said
measurements.

18. The method of claim 17, wherein said detection module
also being designed to identify conditions corresponding to
the takeoff of an aircraft in said aircraft mode, the method
further comprising: performing measurements staggered
over time, on the basis of an instant t1 preceding the takeoff
time of the next scheduled flight by a predefined duration Atl,
so as to determine the instant t2 of the actual takeoff.

19. The method of claim 17, further comprising;

momentarily reactivating said communication module
periodically, after expiry of said duration At2 and until a
takeoft is identified, so as to render periodically acces-
sible, to a remote user, an information item relating to
the position of the luggage bag.

20. The method of claim 18, further comprising;

momentarily reactivating said communication module
periodically, after expiry of said duration At2 and until a
takeoft is identified, so as to render periodically acces-
sible, to a remote user, an information item relating to
the position of the luggage bag.
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